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IntroductionAmerican medical students have tradition-ally matriculated through a four-year medi-cal education system with a clear distinction 
between the basic-science and the clinical years, 
a system that has changed little since the Flexner 
Report of 1910. Medical students and residents 
are often overwhelmed and may find insufficient 
time for reading as they enter the latter portion 
of their training. Nephrology has been facing 
a challenging phase, with difficulty in attract-
ing prospective residents and medical students. 
Factors such as a lower income than those of 
some other specialties, a demanding lifestyle, 
and limited job opportunities in some parts of 
the country may contribute to this. However, 
it is plausible that the intellectual challenges of 
complex electrolyte disorders, acid–base distur-
bances, and dialysis may be intimidating to some 
trainees who otherwise might pursue a career in 
nephrology. Improved teaching methods might 
make nephrology more interesting and easier to 
understand and, in turn, could hopefully improve 
recruitment to the field.
Traditional teaching has taken the form of 
didactic lectures, an approach that requires 
substantial time and resources and yet targets 
only one of the many learning styles of the 
learners. The best teaching tools are those that 
are effective and appealing and take advantage 
of the various ways students and trainees learn. 
E-learning and novel methods of nephrology 
education can provide a multidirectional means 
of education. Nephrologists around the world, 
ourselves included, have developed unique 
tools that we feel could make the field more 
attractive to medical students and residents. 
We also feel that these tools may allow fellows 
in training to better understand concepts and 
may serve as assessment tools as well. Here 
we review some teaching tools that have been 
developed for nephrology education.
Teaching tools
Nephrology puzzles. Nephrology puzzles are 
designed by a fellow and faculty member, keeping 
a specific topic of nephrology in mind (such as 
peritoneal dialysis or glomerulopathy). The goal 
of using this tool is to promote active learning 
by fellows as they search for answers to the clues 
and try to solve the puzzle. While not intended 
to replace a traditional lecture format, puzzles 
might help reinforce key concepts and could even 
be used as pre- and post-tests to evaluate trainees’ 
knowledge of the topic. It is also plausible that 
they could serve as a useful tool for preparation 
for the American Board of Internal Medicine 
Nephrology subspecialty board examination. 
Crosswords and anagrams provide opportuni-
ties for individual and cooperative learning in a 
fun manner.1
Role playing in teaching nephrology. Role 
playing is ‘debate team meets drama club’ in a 
fellow-driven teaching tool. For example, each 
participant plays the role of an assigned immu-
nosuppressive agent. From the point of view of 
the drug, each ‘actor’ provides an introduction 
to the history, mechanism, and indications for 
the use of his or her agent. Participants also note 
on a diagram the step or steps at which they play 
a role in modulating the immune response. This 
is followed by debates focused on issues selected 
before the session. Participants prepare for the 
session by reviewing the literature on the use of 
their agent in transplant immunology and are 
expected to cite this literature in support of their 
arguments. This allows for a creative, interactive 
activity for teaching immunology, transplant 
pharmacology, and pathology. This approach 
can be taken with other nephrology topics as 
well. For example, actors can take sides on dif-
ferent renal replacement modalities and debate 
the merits and drawbacks of hemodialysis, peri-
toneal dialysis, and transplantation.
Nephrology blogs and e-learning. Physician 
and university-based blogs blossomed in the 
past decade in our field.2 Most contain interest-
ing nephrology cases, journal clubs, quizzes, and 
current news in nephrology. Contributors to such 
blogs include fellows and academic and private 
nephrologists from the United States and around 
the world. Blogging about what one has learned 
that day and sharing with one’s colleagues (fel-
lows and attending nephrologists) allows for 
constant ongoing learning and promotes criti-
cal thinking. E-learning adds many dimensions 
to the educational process and, if utilized well, 
has the potential to enhance both students’ and 
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instructors’ educational experience. E-education 
is the process of learning in which computers are 
used at each possible step of the process: enroll-
ment, instruction design, content, delivery, eval-
uation, assessment, and support. This means that 
students and teachers do not have to sit in the 
classroom; instead, they learn from anywhere in 
the world and at any time. In addition to blogs, 
university-based and non-university-based 
nephrology teaching websites are available. Case-
based teaching websites have also been initiated 
with great success (http://www.kidneycaseplace.
com). Simulation-based physiology teaching is 
very interactive and is available at http://www.
learnphysiology.org/sim1.
Creative writing. Creative writing exercises 
encourage learning through writing and read-
ing in an entertaining way. For example, the 
renin–angiotensin system is explained from the 
point of view of renin during a typical day at 
work. The system of communication among the 
sympathetic nervous system, baroreceptors, and 
the macula densa is described in a comical way. 
Similarly, case-based discussion occurs in the 
Detective Nephron column,3 a sort of Sherlock 
Holmes–Watson and Dr. House, MD, variant of 
teaching nephrology, which usually consists of 
the presentation of an interesting nephrology-
related case, leading to a final diagnosis at the end 
after ‘detective work.’ It is written in the form of 
humorous dialogue but allows the highlighting 
of pearls in a fun-to-read manner.
Concept maps. Concept maps show links 
among major concepts.4 They include con-
cepts, labeled arrows, and linking phrases. 
Learners construct knowledge while making 
such a map. When an educator has learners 
create a concept map, the educator learns 
about the knowledge base of the learners, and 
the topic of discussion can be tailored to the 
group. Concept maps can be different for dif-
ferent stages of learning. When teaching, it is 
important to keep in mind that there are differ-
ent types of learners and to use methods that 
are best matched to their learning styles. The 
concept map helps one to understand whether 
the learner is a linear or a nonlinear learner. It 
can even be used to summarize a traditional 
lecture, and as an assessment tool. It promotes 
active thinking, reveals gaps in knowledge, 
focuses on the problem at hand, and promotes 
group learning. Sample nephrology-related 
concept maps can be found at http://www.
nephronpower.com/search/label/concept%20
maps. A website for the creation of concept 
maps is available at http://cmap.ihmc.us/.
Survey of teaching tools. We conducted an 
online survey using surveymonkey.com, com-
paring the current traditional teaching methods 
with the innovative teaching tools mentioned 
above. The survey was open to all students, resi-
dents, fellows, nephrologists, and other physi-
cians. A total of 220 people responded to the 
survey. Questions evaluating each of the tools 
were asked. For each tool, 45% of the respond-
ers reported that they thought it would enhance 
nephrology education, and another 45% had 
not heard of the tool in question. Fewer than 
10% thought that each tool would not help 
nephrology education.
When asked, “Do you think that incorporat-
ing these above-mentioned, innovative tools to 
teach residents and students will increase their 
interest and help them choose nephrology as 
a career?,” 63% of the responders said “yes” 
(Figure 1).
Discussion
Although traditional methods continue to be 
an integral part of the teaching of medicine 
and nephrology, the teaching tools mentioned 
above may be a step toward more innovative 
approaches to enhancing nephrology education. 
Besides being an enjoyable experience, creative 
ways of delivering difficult subject matter might 
help students, residents, and fellows develop a 
stronger understanding of the topics covered. 
The larger aim of this work is to help trainees 
Figure 1 | Results of the online survey on innovative teaching tools in nephrology 
education.
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develop enhanced clinical skills so that they can 
provide high-quality patient care. We believe 
that it may be valuable for many training pro-
grams to explore new educational approaches, 
some of which we have described here, and that 
evaluation of the impact of such approaches to 
education on the quality of patient care would 
be worthwhile. As an additional benefit of tak-
ing new approaches to education, we hope that, 
by making nephrology more understandable 
and enjoyable to learn, this might help attract 
more medical students and residents to con-
sider nephrology as a career and take away any 
perception of nephrology as a subject too dif-
ficult to master.
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